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Learning data 
“naturally” 
Engaging communities in 





● What data literacy skills can be
strengthened through citizen science 
projects.
● How citizen science projects facilitate data
collection for use in research.
● What information is needed to collect,




“Researchers use the data they collect to 
‘introduce ideas, develop theories, or 
generate hypotheses that suggest 
connections or patterns in nature that can 
be tested,’ adding to the overall knowledge 
of the topic.” 
(Carlton & Leininger, 2021) 
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(Research Cycle from Edinburgh Napier University “Research Cycle” Page) 4 
Using data literacy to guide instruction 







1. Introduction to Databases and Data Formats 
2. Discovery and Acquisition of Data 
3. Data Management and Organization 
4. Data Conversion and Interoperability 
5. Quality Assurance 
6. Metadata 
7. Data Curation and Re-use 
8. Cultures of Practice 
9. Data Preservation 
10. Data Analysis 
11. Data Visualization 
12. Ethics, including citation of data 










5. Create (and collect) 
(Dale & Murphy., 2018) 7 
What is Citizen Science? 
The practice of public participation 
and collaboration in scientific 
research. 
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What is Citizen Science? 
● Anyone can participate 
● Protocols create high quality data 
● Data help real scientists come to real 
conclusions 
● Community of scientists and 
volunteers is open to all 
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Citizen science & the learner 
Prepares learners students to: 
● address real world complex problems 
● use scientific methods 
● critically evaluate the validity of data or 
evidence 
Develops: 
● quantitative skills, technical methods, and 
scientific concepts 
● verbal, written, and graphical communication 
skills 
(Manduka & Mogk, 2002) 
(photo by NeONBRAND on Unsplash) 10 
 
 
“The public’s limited knowledge in 
science, technology, engineering, and 
math (STEM) is a problem for scientific 
progress.” 
Creates a gap between the scientific consensus and 
public belief 
(Pew Research Center, 2015) 
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Citizen science & the researcher 
● Can process large amounts of data. 
● Can collect large amounts of data. 
● For some projects, websites have been 
built to allow volunteers to help 





One of the world’s most popular nature apps, 
iNaturalist helps you identify the plants and 
animals around you using your phone, computer, 
or tablet 
Primary - connect people with nature. 
Secondary - generate scientifically valuable 
biodiversity data. 
(iNaturalist “What is it” page ;Screenshot of iNaturalist “Explore Observations” page) 14 
iNaturalist collection protocol 
(From iNaturalist “Getting Started” page) 15 







Let’s add some 
observations! 
Adding observations 




iNaturalist as a tool for data literacy 
● Publicly available and free 
● Worldwide community of users 
● Variety of data types and conditions 
● Filter and view or download data 
● Research-grade data* 




Accuracy of crowd-sourced data 
Snapshot Serengeti project
June 2010 to May 2013 
1.2 million image sets 
Within 3 days, volunteers: 
● contributed 1 million species 
classifications 
● processed an 18‐month 
backlog of images 




Accuracy of crowd-sourced data 
● 90% accuracy at 5
classifiers,










What you can learn with this data 




● Create (and collect) 
(Image by Pexels from Pixabay ) 24 
More reasons to use iNaturalist 
● Community engagement and  outreach  
● Learn digital skills 
● Democratization of data 
● Health and wellness 
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